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background: Outdoor particulate matter exposure (PM, the mass concentration of particles less than 2.5 µm in diameter) is associated 
with all-cause and CV mortality, ischemic heart disease and stroke. Vascular and hemodynamic effects of PM explain a portion of this risk. 
However whether PM is associated with carotid artery stenosis (CAS), a lesion critical to ischemic stroke pathophysiology, is unknown. We 
examined PM and prevalent CAS among > 300,000 residents of New York, New Jersey and Connecticut.
Methods: 307,444 Life Line Vascular Screening program (LLS, Independence, Ohio) participants age 40-80 without prior carotid disease 
were selected. Maximum peak systolic and end diastolic velocity in right and left internal carotid arteries (ICA) was recorded by ultrasound. 
CAS was defined as ≥ 50% narrowing in either (or both) ICA. Average PM from 2003-2008 was determined by zip code using the EPA Air 
Quality System. Baseline characteristics and CAS prevalence by PM quartiles were examined. Multivariable logistic regression models 
adjusted for age, demographics, medical history and zip-code median household income were used to estimate CAS risk per 10 µg/m3 PM 
increase.
Results: Increasing PM quartiles were associated with younger age, non-white race/ethnicity, lower prevalence of hypertension, 
hyperlipidemia and physical activity, and higher household income (P<0.001 for all). After multivariable adjustment, each 10 µg/m3 increase 
in PM increased risk of CAS by 1.90 (95% CI 1.35-2.66). Association was significant by quartiles (Q4 vs Q1, OR 1.24, 95% CI 1.11-1.37) 
and above vs. below median PM (OR 1.12, 95% CI 1.04-1.21), respectively. The association between a 10 µg/m3 increase in PM and CAS 
was consistent when restricted to patients with moderate (OR 1.9, 95% CI 1.31-2.72) and severe (OR 1.79, 95% CI 1.05-3.07) CAS.
conclusion: Our study demonstrates that PM exposure is associated with CAS. Mechanistic studies are needed to better understand 
how PM exposure increases carotid atherosclerosis and cerebrovascular disease risk. Source and component specific analysis of PM are 
needed to determine which PM fractions are most strongly associated with increases in cerebrovascular disease and CAS.
